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Abstract 
The results of calculations of stable configurations of atomic hydrogen in the tungsten bulk, in the presence of vacancies, as well 
as on the surface (100) and in the near-surface layers are given. Activation barriers for interstitial diffusion, on-surface diffusion, 
trapping in a vacancy, detrapping from the vacancy, and transitions between on-surface and under-surface sites are calculated. 
Hydrogen-vacancy interaction is considered for the case of several H atoms trapped in a vacancy.  
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the National Research Nuclear University MEPhI (Moscow Engineering 
Physics Institute)  
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1. Introduction 
Hydrogen in tungsten is a serious problem of plasma-surface interactions in ITER from the point of view of 
radiation safety and material longevity. Various aspects of the problem have been examined both theoretically and 
experimentally. All the main processes devoted to hydrogen in tungsten were analyzed theoretically: adsorption, 
desorption, diffusion over the surface, absorption, diffusion in the bulk, formation of clusters, and various aspects of 
interaction with defects [Heinola K. et al. (2010), Arnold M. et al. (1997), Johnson and Carter (2010), Liu et al. 
(2011), Ventelon et al. (2012), Xu and Zhao (2009), Kong et al. (2015)]. Different methods were used for particular 
tasks. The results obtained in various works are sometimes in agreement but sometimes they are contradictive. This 
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Fig. 5. Equilibriu
4. Conclusions 
• Features of hydrogen atom adsorption, solutio
within a unified approach. A good agreement
• The energy gain for atomic hydrogen adsorpt
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• The activation energy for interstitial diffusion
Ahlgren (2010), Johnson and Carter  (2010)]
• The activation energy of hydrogen diffusion o
• The maximum number of H atoms in a single
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